ffective nursing practice relies on the continued generation of knowledge through the conduct of relevant research. Occupational health nursing research consists of a systematic investigation of occupational health and safety issues affecting workers and worker populations. Numerous examples of occupational health nurses' contributions to research exist in the literature, many of which are published in the AAORN Journal. The American Association of Occupational Health Nurses [AAOHN] describes the foundation of occupational health nursing practice as research based, and Standard X of the professional standards states the occupational and environmental health nurse uses research findings in practice and contributes to the scientific base in occupational and environmental health nursing to improve practice and to advance the profession (AAOHN, 1999). According to the American Nurses Association (1997) , all nurses must contribute to research for the profession to meet its mandate to society for effective and efficient care. This contribution might consist of identifying work related health or safety problems, collecting and analyzing data, or implementing programs based on research findings.
The primary purpose of this article is to describe how occupational health nurses can effectively use research in their practice. This article describes the evolution of nursing as a science to demonstrate the relevance and importance of scientific inquiry in advancing nursing disciplines, and methods that can be used to identify and critique literature with potential to support occupational health nursing practice. 
ABOUT THE AUTHOR

THE SCIENCE OF NURSING
Although Florence Nightingale established nursing as a discipline in the 1850s, it was a full century before nursing was defined as a science. In the 1950s, several nursing scholars determined that for nursing to become a viable profession, it must develop scientifically tested theories and establish a scientific foundation through research. Interestingly, the first step in defining nursing as a science was to examine the work of Nightingale and to develop clarity about the essential elements underpinning Nightingale's nursing role. As a result of that first step, early nursing theorists determined nursing consisted of four primary concepts: person, environment, health, and nursing. In subsequent years, these concepts guided nursing scholarship development, including the development of nursing theories and research. Agnew (200 I) describes these concepts in terms of occupational health nursing as follows:
• Person-recipient of care: working aged adults and their families. • Environment-physical, sociocultural, organizational, political, economic, and interpersonal surroundings. • Health-reflected by worker's ability to be healthy and safe in the work environment. Threats to health are work related injuries and illnesses, or disabling conditions that might limit one's ability to work or be worsened by work. • Nursing-activities or actions deliberately designed for the recipient of care. Occupational health nurses implement interventions specific to workers and worker populations Nursing, as a science, has made substantial progress since the 1950s. Nursing science has provided a professional foundation for the discipline of nursing-nursing theory and research have provided new insights and understanding of the complex interrelationships affecting human health. Research is now considered absolutely essential to the ongoing advancement of nursing practice, and has resulted in nursing's recognition as a well established discipline with a strong scientific base. As a subspecialty in nursing, occupational health nursing also defines itself in terms of its scientific underpinnings. In addition to nursing science, occupational health nurses incorporate a body of knowledge from public health (e.g., epidemiology, environmental health), occupational health (e.g., toxicology, industrial hygiene, ergonomics), and social or behavioral sciences and disciplines into their practice. Occupational health nurses rely on research from each of these disciplines to inform and guide their decision making, and to assure the delivery of quality health related services based on a solid, interdisciplinary foundation.
CONNECTION OF RESEARCH TO PRACTICE
Although the evolution of nursing, including occupational health nursing, is rooted in the work of nursing scholars, it is important to recognize it is the work of practitioners that has informed and guided these scholars in their scientific pursuits. If research does not have practical application, it has limited value in terms of advancing the work of the specialty. Indeed, occupational health nursing is defined by practitioners-nurses on the front lines caring for workers and positively impacting the company's bottom line. Practicing occupational health nurses are in the best position to ask the critical research questions. Often, these professionals conduct the research that most benefits the advancement of this specialty.
There are a number of reasons for keeping current with the most recent developments in research. Health care in general, and occupational health practice in particular, have undergone unprecedented changes in recent years. Work forces are becoming increasingly diverse, and many organizations are introducing new and innovative work practices, such as telecommuting and flex hours. Technological and scientific advances, increasingly complex working environments, and diminishing resources make it imperative to test new approaches to providing service. It is important that occupational health nurses are knowledgeable about developments in the specialty and recognize trends that could affect the services within their organizations.
A major barrier to nursing research is nursing's traditional focus on practical knowledge rather than intellectual knowledge. Thus, information seeking among nurses has not been encouraged or valued. Many nondegree nursing programs include virtually no formal research education in their curricula. Even degree programs may provide limited experience with research (Carlson, 1999) . As a result, many nurses feel unsure of their ability to read research and use it in their practice. Although these barriers pose some challenges to occupational health nurses, these obstacles are not insurmountable. By approaching research in a systematic and strategic way, it will become increasingly evident how research can be useful to professional practice.
Multiple potential benefits from conducting research in the occupational setting have been found. The first, and most important, goal of research is to improve the outcomes of programs and services. Research can often suggest tools and methods to increase the quality and cost effectiveness of existing programs, and it may provide ideas for new and innovative services. Research can serve as a basis for discussions with management and other decision makers in organizations. Occupational health nurses likely will have more success convincing manage-NOVEMBER 2002, VOL. 50, NO. 11 ment to accept their ideas if their ideas are supported by clear evidence of successful programs or by interventions described in the literature. Research frequently plays an important role in developing organizational policy. Lastly, research is a means of increasing professionalism among occupational health nurses-allowing them to interact more effectively with their peers and colleagues, and to increase their prestige within their organizations.
USING OCCUPATIONAL HEALTH AND SAFETY RESEARCH
The key to linking research to practice is effective use of the literature. A literature review is an overview of what has been published on a topic. This information can be used to guide the development of programs and interventions within the organization. Often, nurses limit their professional reading to journals to which they subscribe or to publications otherwise readily available. This may be related, in part, to nurses' discomfort in undertaking a literature search, and to their lack of knowledge about how to access literature sources. Furthermore, when nurses read research articles, the relevance of the material to their own situation may not be readily apparent.
A first step in effectively using the literature is determining what information is of value to practice. The process begins by asking some key questions:
• What types of potential problems exist in the work setting? For example, is it difficult to attract workers to participate in health education programs and comply with safety regulations? • Do specific programs need to be developed? • What are the organization's priorities related to health and safety? • What are the priorities of the occupational health and safety staff?
• What new developments related to occupational health nursing practice are on the horizon? After relevant areas are identified, the literature search can begin.
Finding Relevant Research Sources
Finding sources to answer these key questions may require an extensive review of the literature. Although there are several ways to find these sources (e.g., visiting a health science or other library), the most efficient method of searching the literature and identifying other valuable resources is to use the Internet. Although many occupational health nurses have some level of familiarity with computers, few have experience using their computers to access professional literature (Blythe, 1995; Campbell, 2001; DiBenedetto, 2000) . The Internet's usefulness has increased dramatically in the past few years. It is now possible not only to find citations and abstracts of articles on the web, but also to download articles in many cases. In past years, literature reviews were almost the exclusive purview of teachers and scholars-now occupational health nurses can conduct searches from their home or office computers.
The easiest way to search on the Internet is to use existing databases. Two of the most popular databases used by nursing professionals are Medline and CINAHL (Cumulative Index of Allied Health Literature). Medline provides access to more than 4,300 journals and more than 11 million articles. It can be accessed free of charge through the National Library of Medicine's Health Information webpage (http://www.medlineplus.gov). CINAHL provides access to the majority of professional nursing literature, as well as to publications from 17 allied health journals, and it can be accessed for a charge at http://www.cinahl.com.
Medline limits its database to peer reviewed journal articles, but CINAHL incorporates an array of publications, including newsletters, book chapters, pamphlets, and theses and dissertations. The CINAHL and Medline databases provide some manuscripts in their entirety. However, most references consist of a citation and an abstract. Citations for articles from the AAOHN Journal and the AAOHN News can be accessed through CINAHL, and articles from the AAOHN Journal can also be accessed through Medline. The past 5 years of AAOHN Journal articles can be accessed through the AAOHN website (http://www.aaohn.org).
Many other databases can be accessed by searching the web, others can be accessed through university libraries. Additional databases can be found through the Medline web address provided earlier. Certain journals can be accessed directly on the web, and many of these have articles available. Sometimes these journals and articles can be located through a general Internet search for a specific topic. Additional Internet sources providing valuable information for occupational health nurses are included in a recent article by Campbell (2001).
One challenge to conducting an Internet search is obtaining a manageable number of possibilities. It is minimally helpful when an Internet search identifies thousands of articles. To achieve a reasonable number of possibilities, the occupational health nurse must master the art of identifying key words to use when conducting searches. As an example, if the words "back injury" are entered into Medline, the search identifies 8,737 journal articles. By using the words "work related back injury," the results are reduced to 37 journal articles. Key words often emerge as a result of several search attempts. Nurses may want to examine the results for several different combinations of words. For example, "low back injury" (713 results) or "compensated back injury" (15 results).
One way to limit the search is to place the words in quotation marks. If the words "back pain" are in quotation marks, the results will be reduced from nearly 9,000 to 319 journal articles. This is because the search will only include articles in which the words are together exactly as they appear within the quotes. If the words are not in quotes, the results will include all articles containing both words anywhere in the article.
Critiquing Research
After the literature search, the next step is reviewing and critiquing the identified articles. The first step in the process is determining whether or not the title suggests a 522 match to the topic or area of interest. If it does, the abstract should be read. An abstract is a summary of the primary points contained in an article. In the AAOHN Journal, articles have either an abstract at the beginning of the article or a section called "In Summary" toward the end of article, which is the equivalent of an abstract. These are published on databases (e.g., Medline, CINAHL) as such. After reading the abstract, the occupational health nurse has a better idea if the information in the article is relevant to a specific interest. If the article seems relevant, the article should be obtained in its entirety.
It is likely that a search will yield a relatively large number of articles. It is not necessarily practical to review every article in depth. It is helpful, therefore, to conduct a preliminary scan of the articles to get a sense of what they are about and to determine which ones are worthy of further scrutiny. After selecting articles that seem most appropriate, the occupational health nurse should use a strategic process to examine the various components of the research in more depth. The primary goal is to evaluate the value of the research. If an article appears in a peer reviewed journal, there is an assurance the article was reviewed by a minimum of two reviewers. However, even in peer reviewed journals, some deficiencies in the research may exist--either in the study's design or methods, or in the article's applicability to a particular problem.
All research articles should have the following components in addition to an abstract: • A problem statement. • A literature review including the significance of the study. • A purpose statement. • A hypothesis or research questions. • A description of research design. • Methods including the sampling procedure, data collection, and data analysis. • Findings. • A discussion. • References, the majority of which should be relatively current (i.e., published within the past 5 years).
Suggestions of questions to use to guide the review of each of these components are listed in the Table. The occupational health nurse may find not all of these questions are appropriate for every article; or other questions are important for the purposes of an individual review. It may be useful for occupational health nurses to develop their own guides so they can tailor the review to their specific needs.
Liehr (1993) suggests practicing nurses will benefit from examining the "fit, flow, and feasibility" of research reports. The process they describe can be applied easily to occupational health nursing practice. This process provides a practical and logical method for determining the applicability of the research. The fit refers to the match of the article with the nurse's organization and client population. In the case of occupational health, the nurse may need to determine the similarity of the study group and a specific worker population. However, even without an exact match, a study may still have relevance. For example, an article describing a method for determining barriers to respiratory protective equipment use among haz- Are the limitations of the study described? Do the implications to future research and practice reflect the findings from the study? Are the conclusions from the study justified? Does the study have relevance to occupational health nursing practice?
ardous waste workers might use a research design that could be applied to hearing protection use among construction workers. Flow describes the connection of the various phases of the study from the background information, including the literature review, to the discussion of the findings. The flow should be reflected by a logical system of interrelated ideas. The literature review leads to the purpose, which leads to use of appropriate methods; and the discussion and conclusion provide an accurate description of the findings and are based on the statement of purpose.
The feasibility consists of an assessment of the applicability of the research to a particular setting. Considerations should include any ethical or legal implications, the costs in terms of personnel and required resources, and the potential benefits (Liehr, 1993) .
Several methods can be used to keep track of the articles read. For example, several computer software programs, such as Reference Manager, EndNote, and ProCite NOVEMBER 2002, VOL. 50. NO. 11 (lSI ResearchSoft, Thompson Corporation, Carlsbad, CA), allow researchers to enter citations, summaries, and key words for each article. (Descriptions of these and other bibliographic software can be found at http://www. lifescipub.comlsoftware.htm.) Some researchers prefer to keep track of articles the "old fashioned" way-using index cards. Others file articles by topic.
Occupational health nurses should use whatever system works most effectively for them. The advantage of the software programs is they provide a convenient way to cross reference articles. Using the previous example, articles related to respiratory protection used to improve a respiratory protection program may later be used to strengthen a hearing protection program. The software allows quick retrieval of citations for relevant articles.
Determining the Value ofthe Research-Practice Link
The last step is determining whether the research effectively addressed unique occupational health or safety problems. Once again, a series of questions can be asked: • Has the application of the research resulted in positive outcomes for the workers? • Is it efficient-that is, what were the costs? • How do the costs compare to the benefits?
In many cases, research is conducted among a purposively selected homogenous population. Do the interventions work as effectively in a real world setting that includes workers with diverse backgrounds and experiences, or workers involved in a completely different line of work? Was the sample size large enough to extrapolate the findings to other populations? If a change in behavior is the expected outcome, how sustainable is that change? For example, if research is used to assist in developing an intervention aimed at increasing workers' use of hearing protection, is the success of that effort still apparent 6 months later? A year later? The bottom line question is, did the application of this research result in improved health or safety of workers within the organization?
Incorporating research into practice often has peripheral effects. A nurse who has learned to read and critique research studies is likely to become a better observer in the workplace. These nurses may find they are more creative and more willing to experiment with innovative interventions. They may find they have become a more effective partner within the interdisciplinary team because they are more willing to discuss their observations and to evaluate current practices in terms of effectiveness. These nurses will not be passive observers of trends, but will contribute to the direction of occupational health nursing practice in future years.
OTHER CONSIDERATIONS FOR THE OCCUPATIONAL HEALTH NURSE
The AAOHN is a rich resource for nurses interested in applying research to their practices. A quarterly column in the AAOHN Journal called Linking Practice & Research provides a synopsis and critique of specific research articles and a description of their implications to practice (Lusk, 2001a; Lusk 2001b; Lusk, 200Ic) . Other publications, such as the article Competencies in Occupational and Environmental Health Nursing: Practice in the New Millennium (White, 1999) , and the AAOHN publications Standards of Occupational and Environmental Health Nursing (AAOHN, 1999) , and Code of Ethics and Interpretative Statements (AAOHN, 1998) , can assist occupational health nurses in evaluating research. The AAOHN's most recent research priorities for occupational health nurses can be viewed on the AAOHN website (http://www.aaohn.org/practice/priorities.cfm).
The National Institute for Occupational Safety and Health (NIOSH) is another valuable resource for occupational health nurses interested in research. The NIOSH is the federal agency responsible for conducting and disseminating research in the area of occupational safety and health, and is part of the Centers for Disease Control and Prevention (CDC). Multiple NIOSH publications describe the results of its research. These can be obtained by calling 1-800-84NIOSH or by accessing the NIOSH website (http://www.cdc.gov/niosh/homepage.html).In 524 1996, NIOSH published its National Occupational Research Agenda (NORA). The NORA identifies 21 research priority areas intended to guide the funding and development of future occupational health and safety research. These priorities fall into one of three categories: Eight priorities are categorized as Disease and Injury (i.e., hearing loss, low back disorder); five as Work Environment and Work Force (i.e., organization of work, special populations at risk), and eight as Research Tools and Approaches (i.e., intervention effectiveness research, risk assessment methods).
To begin a research study, occupational health nurses often can establish links with faculty from universities or colleges in their areas. There are a number of potential advantages to these partnerships. First, the occupational health nurse may be able to access the university library system, which facilitates exploration of the research literature. Secondly, faculty or students may be interested in collaborating with the occupational health nurse on research projects. Thirdly, this collaboration may provide opportunities to share practical experiences and observations to inform potential researchers about valuable areas of research need, and may result in a funded research study with experienced researchers within the workplace.
The AAOHN Chapter meetings can serve as a valuable setting for the discussion and application of occupational health and safety research. It is possible many other occupational health nurses are interested in research within their work settings. Discussion groups may be established so each member can benefit from others' experiences; or the chapter may form a committee to serve as a resource for occupational health nurses wishing to use or to conduct research in their workplaces. It is useful to have a forum for discussing, and even presenting, research. The Chapter may want to consider devoting a meeting or two a year to research presentations by its members.
SUMMARY AND CONCLUSION
Much has been written about the research practice gap-and there is no doubt this gap exists in occupational health nursing. It is an irony that the professionals who would benefit most from occupational health and safety research may be the ones who do not participate in or contribute to research. Closing the gap requires a commitment on the part of both practitioners and researchers. It behooves occupational health nurses to constantly seek ways to make the connection-to forge relationships that can continue to advance the specialty. Researchers must increase their efforts to conduct research in "real world" conditions, because this research is most likely to improve practice. Practitioners must be willing to familiarize themselves with research so they can become active participants in the ongoing effort to find answers to troubling occupational health and safety problems.
Rosenheck (200 I) presents an interesting perspective on the barriers to eliminating the research practice gap. He purports that, although professionals often are highly concepts, the development and testing of theories, and the conduct of relevant research. This process has provided new insights and understanding of complex interrelationships that affect human health.
3 Multiple benefits result from using research in the occupational setting. These include increasing the Quality and cost effectiveness of programs and services, generating new ideas for service delivery, and increasing professionalism of occupational health nurses.
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Applying Research to Practice
Practical Guidelines for Occupational Health Nurses Salazar, M.K. AAOHN Journal 2002, 50(11), 520-525. Occupational health nursing is a research based practice. According to the American Association of Occupational Health Nurses, the use and conduct of research serves to "improve practice and to advance the profession."
Effective use of research involves identifying and find ing relevant literature, critiquing the literature to assess its usefulness and relevance to the occupational health nurse's practice, and evaluating its effectiveness in addressing occupational health or safety problems. 4 1 respectful of scientific ende avors, in reality, "daily decision makin g is shaped more by power structures, ingrained routin es, and established resource configuration than by current scientific findings." In most organizations, standard operating procedures and behavioral norm s are the major influences on workpl ace practice s; scientific evidence plays a minor role (Rosenheck , 200 1). Several reasons can be found for thi s lack of reliance on research as a basis for practice. Studies may dem on strate effectiveness among large gro ups. How evr, pract itioners may not see the relevance or appli cabilrty of such studies to indi vidu als or sma ll gro ups of clients. Also, practitioners may fear that the implementation of new strategies will requ ire more oversight than they are able to pro vide . Another logistical barrier is the application of the research may require the collaboration of multiple individuals--dynamic environments with extensive turnover may result in constant personnel changes and diminished commitments on the part of the team. Applying research to practice requires thoughtful and careful strategizing, Success depend s on the commitment of key people within the organization to see the activitie s through from planning to implementation to evaluation.
The involvement and support of management is crucia l to a successful outcome. In many cases, the benefit s of the research many not be readily apparent. However, if management percei ves the potenti al value and the eventual "pay offs," they are more likely to allocate funds and other resources needed to ass ure the research is supported to its completion.
Finding the time and resour ces to read and appl y research in the occupational setting is a form idable task . However, the importance of a scientific base to occupational nursing practice is becoming increas ingly evident. Occupational health nurses mu st bec om e effective observers who recognize the value of resea rch find ings contributing to more effective pract ice . The y must develop strategies for sharing inform ation and for learning from others' experiences, and through this process, demystify the research proce ss and become better research consumers. If occupation al health nurses are to maximi ze their abilities to achieve thei r most important health and safety goals and to provide cost effective, qu ality services, they mu st develop strategies to enable them to use findings from relev ant, well designed, practice oriented research studies.
